Photoaffinity labeling of scallop myosin with 2-[(4-azido-2-nitrophenyl)amino]ethyl diphosphate: identification of an active site arginine analogous to tryptophan-130 in skeletal muscle myosin.
The ADP photoaffinity analogue 2-[(4-azido-2-nitrophenyl)amino]ethyl diphosphate (NANDP) was used to photolabel the ATP binding site of scallop myosin. Approximately 1 mol of NANDP per mol of myosin was trapped at the active site by complexation with vanadate and manganese. ADP, but not AMP, inhibited trapping of NANDP. The trapped NANDP photolabeled up to 37% of the myosin upon UV irradiation. Papain subfragment-1 prepared from the photolabeled myosin was digested with trypsin, and the major photolabeled tryptic peptides were isolated by reversed-phase HPLC. The amino acid sequence of the major labeled peptide was X-Leu-Pro-Ile-Tyr-Thr-Asp-Ser-Val-Ile-Ala-Lys, where X represents the photolabeled amino acid Arg128. Previously, Trp130 of rabbit skeletal muscle myosin has been shown to be photolabeled by NANDP [Okamoto, Y., and Yount, R. G. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 1575-1580]. Scallop and rabbit skeletal muscle myosin display a high degree of sequence similarity in this region with Arg128 in an equivalent position as Trp130. These results suggest that the composition of the purine binding site is analogous in both myosins and that Arg and Trp play a similar role in binding ATP, despite the marked differences of their side chains.